Long-term potentiation of thalamic input to the motor cortex induced by coactivation of thalamocortical and corticocortical afferents.
1. Intracellular recordings were obtained from neurons in the motor cortex (MCx), in which excitatory postsynaptic potentials (EPSPs) were evoked by microstimulation of the somatosensory cortex (SCx) and the ventrolateral nucleus (VL) of the thalamus. The effects of combined tetanic stimulation of SCx and VL on the amplitudes of these EPSPs were studied. 2. Amplitudes of both corticocortical (CC) and thalamocortical (TC) EPSPs were potentiated after combined tetanic stimulation. This potentiation occurred exclusively in neurons that were located in the superficial layers (II/III) and that received direct input from both the SCx and VL, with both inputs synapsing in close proximity to each other. In all cases, the potentiation lasted until the electrode went out of the cell (21 +/- 25 min, mean +/- SD) the longest being 90 min. We therefore refer to this potentiation as long-term potentiation (LTP). 3. Tetanic stimulation of the thalamus only did not produce LTP in neurons receiving direct input from the VL. 4. LTP was not induced in either CC or TC EPSPs in neurons located in layer V and/or in neurons receiving long-latency CC EPSPs. 5. It is concluded that TC input from the VL to the MCx is potentiated only when coactivated with the CC input from the SCx.